CHAPTER I¥ - SUMMARY OF FORECAST VERIFICATION

1. ANNUAL FORECAST VERIFICATION
a. Western North Pacific Area

Forecast positions at warning times
and 24~, 48—, and 72~-hour valid times were
verified against corresponding best tracks.
Vector errors and right angle errors for in-

dividual tropical cyclones were calculated
and are displayed in Table 4-1. Annual
mean errors for all tropical cyclones are
listed in Table 4~2 for comparison. Fre-
quency distributions of the vector errors
for 24-, 48-, and 72-hour forecasts on all
1980 tropical cyclones are shown in Figure
4~1. Annual mean vector errors are graphed
in Figure 4-2.

TABLE 4-1. PORECAST ERROR SUMMARY FOR THE 1980 WESTERN NORTH PACTIFIC SIGNIFICANT TROPICAL

CYCLONES (ERRORS IN NAUTICAL MILES)

TABLE 4-2. ANNUAL MEAN PORECAST ERRORS (NM) POR THE WESTERN NORTH PACIFIC
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FIGURE 4-1. Frequency distribution of 1979 24-, 48-, and 72-hour forecast veclor errons fon all significant
tropical cyclones in the western Noath Pacific.
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FIGURE 4-2. Annual vector emrons [nm) for all cyclones in the western North Pacific.

115



Intensity verification statistics
for all siznificant tropical cyclones in the
western North Pacific area are depicted in
Figures 4-3 and 4-4. The average absolute
magnitude of the intensity error as well as
the intensity bias (algebraic average) are
graphically depicted.’ This year's data show
that the absolute magnitude of JTWC's fore-
cast intensity errors (Fig. 4-3) has not
changed significantly from 1979 throughout 72
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FIGURE 4-3. Companison of average Lintensity errons
(magnitude) for all cyclones in the
western Nowth Pacific.

hours. The mean algebraic errors (Fig. 4-4),
however, show that JTWC had a definite nega-
tive bias through 72 hours. This negative
bias means that JTWC consistently under fore-
cast tropical cyclone intensity during 1980.
Verification of intensity forecasts by ob-
jective"aids is also depicted in Figures 4-3
and 4-4. (An explanation of the objective
forecasting aids is found in this chapter,
Section 2-Comparison of Objective Techniques.)
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FIGURE 4-4. Comparison of average intensity etons
{biases) for all cyclones in the
wedtenn North Pacific.
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b. North Indian Ocean Area

Forecast positions at warning, 24-,
48~, and 72-hour valid times were verifiad
for TC 23-80 and TC 27-80 by the same methods
used for the western North Pacific. It
should be noted that, due to the abnormally
low number of Indian Ocean tropical cyclones,
the forecast error statistics are not consid-
ered to be representative of a significant

TABLE 4-3.

improvement in forecasting for that region.
Table 4-3 is the forecast error summary for
TC 23-80 and TC 27-80. ‘Fable 4-4 contains
the annual avesrage of forecast errors back
through 1971. Vector errors are plotted in
Figure 4-5. Seventy-two-hour forecast errors
were evaluated for the first time in 1979.

Forecast intensities are not veri-
fied for North Indian Ocean tropical cyclones

FORECAST ERROR SUMMARY FOR THE 1980 NORTH INDIAN OCEAN SIGNIFICANT TROPICAL CYCLONES.

24 HOUR 48 HOUR
RT ANGLE

ERROR

POSIT

ERROR ERROR

ERROR

3 93 87 2

TC 23-80 24 16 66
TC 27-80 65 55 a1

14 115 73 7 93 a7 2

167

*ALL FORECASTS 41 33 167

1980's error statistics are not considered to be representative of forecast accuracy trends due to the small number of JTWC fore-
casts which were verified.

*NOTE:

ANNUAL MEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN (the Arabian Sea
was not included prior to 1975).

TABLE 4-4

24-HR 48-HR

VECTOR RIGHT ANGLE VECTOR RIGHT ANGLIE VECTOR
410
292
299
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228
204

292

232
224
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137
145
138
122
133 202
151 270
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Annual mean vector errons {nm) forn all cyclones in the nonth Indian Ocean.

FIGURE 4-5.
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2. COMPARISON OF OBJECTIVE TECHNIQUES
a. General

Objective technigques used by JTWC
are divided into four main categories:
(1) climatological and analog techniques;
(2) extrapolation; (3) steering techniques;
and (4) a dynamic model. The analog tech-
nique provides three movement forecasts: one
for straight moving cyclones, one for recur-
ving cyclones, and one which combines the
tracks of straight,’recurving, and all other
cyclones that do not meet the criteria of
straight or recurving analogs. All objective
techniques, except the Tropical Cyclone Mo-
del (TCM), were executed using operational
data available at warning time. The TCM used
analysis fields for initialization that were
not available at warning time. The TCM fore-
casts were received at JTWC 9 to 12 hours
after warning time.

b. Description of Objective Techniques

(1) EXTRAPOLATION -- A track from
the 12-hour old preliminary best track posi-
tion through the current warning position
which is linearly extrapolated to 24 and 48
hours.

(2) CLIM -- A climatological aid
which provides 24-, 48-, and 72-hour tropi-
cal cyclone forecast positions and intensity
changes for initial latitude/longitude posi-
tions. The data are arranged by months and
are based on historical data from 1945 to
1973,

(3) HPAC -- The 24~ and 48-~hour
forecast positions are derived from the mid-
points of straight lines connecting the 24 -
and 48-hour positions on the EXTRAPOLATION
track at the CLIM track.

(4) TCM -- The dynamic Tropical Cy-
clone Model (TCM) is a coarse mesh (220 km)
primitive equation model. The digitized
tropical cyclone warning position is bogused
in the 850 mb wind and temperature fields of

the FLENUMOCEANCEN Global Band Analysis.
Henispheric forecast data are used on the
boundaries.

(5) CYCLOPS =-- An updated version
of the HATTRACK/MOHATT steering program which
can provide steering forecasts at the 1000,
850, 700, 500, 400, 300, and 200 mb levels.
The program can be run in the unmodified or
modified version with analysis or prognostic
fields. The program advects a point vortex
on a preselected analysis and/or smoothed
prognostic field at designated levels in 6-
hour time 'steps through 72 hours. In the
modified version, the program uses the pre-
vious l2-hour history position to compute
the 12-hour forecast error and applies a
bias correction to the forecast positions.
As in previous years, the modified version
in the prognostic mode for the 500 and 700
mb levels was verified.

(6) TYAN78 ~-- An updated analog
program which combines the earlier versions
TYFN75 and INJAH74. The program scans his-
tory tapes for cyclones similar (within a
specified acceptance envelope) to the cur-
rent cyclone. For the NW Pacific region,
three types of 24-, 48-, and 72-hour posi-
tion and intensity forecasts are provided
(straight, recurve, and combined). For all
other regions, types of tracks are not segre-
gated.

c. Testing and Results

A comparison of selected techniques
is included in Table 4-5 for all western
North Pacific cyclones and in Table 4-6 for
Indian Ocean cyclones. In Tables 4-5 and
4-6, "X-AXIS" refers to techniques listed
horizontally across the top, while "Y-AXIS"
refers to technigues listed vertically. The
example in Table 4-5 compares COMB to CY70.
In the 394 cases available for comparison,
the average 24-hour vector error was 133 nm
for COMB and 138 nm for CY70. The difference
of 5 nm is shown in the lower right. (Dif-
ferences are not always exact due to compu-
tational round off.)
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STATISTICS FOR YEAR

JTWC STRA

492 126
126 o

341 122 349
135 13 135

403 127 348 Y~AXIS
131 5 13 TECHNIQUE
ERROR

403 127 349 417 132
131 4 121 132

418 127 327
140 13 127

423 332
135 130

153 103
136 130

473 348
158 33 151

478 343
142 17 134

465 342 478 130
129 4 121 130 o

STATISTICS POR YEAR

JTHWC

OFFICAL JTWC FORECAST
STRAIGHT (TYAN 78)
295 RECURVE (TYAN 7B}
[+] COMBINED (TYAN 78)
CYCLOPS 700-MB PROG
295 CYCILOPS S00-MB PROG
~44 TROPICAL CYCLONE MODEL (ONE-WAY)
CLIMATOLOGY
295 12-HOUR EXTRAPOLATION
-89 MERR OF XTRP AND CLIMATOLOGY

296
-33

296
-43

304
-62

294
=15

293
6

293
=50

STATISTICS FOR YEAR 72 HR PCSTS

RECR

394 242 451
27 451 [}

393 242 451
-21 376 =74

393 242 451
-28 373 -77

403 220 455
13 416 -38

228 453
23 412 -41

60 472
343 -l128

239 446 305 435
425 20 445 o

TABLE 4-5.
ERROR STATISTICS FOR THE WESTERN NORTH PACIFIC FOR 1980
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STATISTICS FOR YEAR 24 HR FCSTS

JTWC TY78

STATISTICS FOR YEAR 48 HR FCSTS

TY78

STATISTICS FOR YEAR

JTWC

1 167
167 o]

1 167
389 222

0
0

0
0

TABLE 4-6.

72 HR PCSTS

TY78

2 427
427 0

1l 465
77 -387

1 465
€681 216

2 427
304 -122

2 427
€36 209

OFFICAL JTWC FORECAST

ANALOG {TYAN 78)

CYCLOPS 700-MB PROG

CYCLOPS 500-MB PROG

TROPICAL CYCLONE MODEL (ONE-WAY)
12-HOUR EXTRAPOLATION

MEAN OF XTRP AND CLIMATOLOGY

3 303
303 1]

3 303 6 401
418 115 401 [+

3 303 6 401
200 -102 158 -241

3 303 6 401
27F -31 260 -140

1l 681
681 Q

1 68l 2 304
303 ~377 304 [0}

1 681 2 304
70 79 636 332

ERROR STATISTICS FOR THE NORTH INDIAN OCEAN FOR 1980
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